


Dr. Kellner 
UT-. Eckert 

PHAWACOKINETIC STUDIES OF OCTOPIROX- 14C AFTER DERb:AL, OFAL 

&NJ INTRAVENOUS AD:lINISTRATION TO RATS 

Study 
Research report NO. Ol-L42-0325-80 November 27, 1980 

Tllis report contains the unpublished research findings of 
floechst scientists. It should not be published, in whole 
or in part, or referred to in any publication without 

Hoechst Aktiengesellschaft 
Pharma Research 
Radiochemistry 

0 
authorisation from the company. 

Vorslucnder dos Aulslchtsrak: Karl Wmwdwr . Vorsland: Roll Sammtlt. Varsllzender: YUII Lanz. slollv Vors~l~ondar: Erhard Eioul!lun Rudolf Frank. 
E,,,,que Ilanung, Wo,,p;ng t,,,(ra,. W,,,, tloor4ons. Josol Naw~lny. Wollgen~ “on Pblnltr. OUo Aan:l. Hans nomICe% Jur~en Scharlhau;en. , 

nuns Schlschler. Klaus Wc~rsormol . St dec Gerellachall: Frankfun (M) . tlandolsrc~tster: Franklun (M) AM. 8 NC. 145’S 



Pharmacokinetic studies of Octopirox- 14 C after dermal, 

oral and intravenous administration to rats 

Summary: 

A dermal dose of approximately 2 mg/animal Octopirox:14C 
in a 1.3 % shampoo preparation was applied onto fur and 
back skin [area: 4 cm?-) of rats and rubbed in for one 
minute. Subsequently the treated site was wiped with wet 
cotton wool pads, and by this procedure 43.1 2 7.2 % of the 
dose administered was removed. During the 7 days of study, 
between 0.64 and 2.27 % (2 + s = 1.40 + 0.82 %, n = 4) of 
the administered dose was renally excreted, 0.84 - 5.76 % 

+ 
(X - s = 3.10 + 2.26 %) was fecally excreted. On the last 
day of study less than 0.3 % of the administered dose was 
recovered in excretory products. This slight absorption 
process still measurable may have been due to a possible 
reservoir formation caused by wiping the treated site with 
a wet cotton wool pad. 

Xfter oral administration of 0.24 mg/kg Octopirox, maximum 
compound levels in blood of 0.006 - O.Oi4 ,ug/ml were measured 
between 3 and 8 hours after treatment. Half-lives around 42 
minutes and 14 hours were estimated for the biphasic 
elimination from blood after intravenous treatment. Inde - 
pendent of the route of administration, more radioactivity 
was excreted in feces (56 - 79 %) than in urine (i2 - 22 %>. 
After intravenous injection the administered radioactivity 

was, uninfluenced by absorption, eliminated with half-lives 
of about 8 and 33 hours or 35 hours. Depending on the 
experimental group, absorption ranged around 68 + 10 % or 
may be considered complete (93 + 14 %). Seven days after 
treatment th’e residues were less than 1 ppb except in the 
liver of 2 rats. Specific cumulations were not observed. 
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1. Introduction 

Studies on absorption after dermal application of the anti- 
dandruff agent Octopirox were to be performed in rats. 
The compound was also administered orally and intravenously 
in order to obtain data on the basic kinetic behaviour of 
the substance. 

2. Material and methods 

2.1 Radioactive labelled compound 

u13 a3 OH (+l-abelling sitej --- 
Octopirox-[pyridone-6 14 C)-ethanolamine salt 

Two Octopirox-14 C batches with a specific radioactivity 
of 109 mi/g = 40.33 x lo8 bq/g [Batch No. 9027 I) 
and 94.9 mCi/g =' 35.1 x 10' Bq/g (Batch No. 9027 II) 
were employed. The compounds of either batch were ra- 
diochemically pure (> 98 %, cf. Figures la + lb). 

2.2 Dermal apnlication 

2.2.1 Preparation 
The shampoo containing Octopirox- 14 C consisted of the 
folloh;ing ingredients: 

Part A 71.43 % Genapol CR0 fluid (28 %) 
3.00 % Comperlan KD 

23.72 %'Water 
Part B 1.50 % Octopirox- 14 

Part C 0.35 % Citric acid (with 1 mol water of crystallisation -- 
100.00 "d 
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The shampoo was prepared as follows: 1.5 g Octopirox- 14C 
was dissolved in 98.15 g shampoo base [Part A) with stir- 
ring at room temperature (12 - 20 ml). Subsequently 350 mg 
citric acid (HO*C(CH2. C02H)2C02H*H20; mfr.:Riedel de Hahn, 
No. 33114) was added within 5 minutes with stirring at room 
temperature; in this process the viscosity of the solution 
increase< markedly. The pH value of the solution was about 
7.0. 
The content of active substance, which was determined radio- 
metrically, amounted to 13 mg Octopirox- 14 C per g shampoo. 

2.2.2 Dose and administration 
The amount of shampoo to be used was weighed onto a glass 
slide, was applied onto an approximately.2 x 2 cm-sized 
area of the back skin and was then rubbed in for 1 minute. 
The shampoo was applied and rubbed in with a finger protec- 
ted by a rubber cap. Twenty-four hours prior to application 
the fur of the treated site had been clipped with a shearing 
device (Aesculap Favorita, mfr.: Aesculap, Tuttlingen, 
Fed. Rep. of Germany). This procedure is so gentle that the 
skin is not irritated. The shampoo was given 4 minutes to 
take effect, and then it was washed off from the treated 
site by means of cotton wool pads which had been moistened 
with water of body temperature. The rats received a plastic 
collar to keep them from licking the shampoo off the treated ! 
site and thus taking in the compound orally. In addition, 
the treated site was covered with a porous dressing,and for 
this procedure the rats were briefly anaesthetised (ether 
pro narcosi, mfr.: Hoechst -4G). 

The active substance in the shampoo which had remained on the 
glass slide and on the finger cap, in the cotton wool pad, 
in the washing solution and in the dressing,was determined 
by measuring the radioactivity. 



The values measured in the above process are given in 
Table 1. A slightly larger weighed shampoo portion than 

the scheduled 115 mg/rat was used because of a possible 
loss in transferring the shampoo from glass slide to the A , 
rat. Measurement of the shampoo remainder revealed slighter 
losses, so that, with values ranging from 1.89 to 2.07 mg 

Octopirox- 14 :, the administered dose was between 27 and 38 % 
higher than the scheduled dose of 1.-S mg/animal. 

/’ 

2.3 Oral and intravenous administration 

2.3.1 Preparation and dose 
The scheduled dose was 0.2 mg/kg Octopirox- 14 C. For both 

routes of administration, Octopirox- 14 C was dissolved in 

polyethylene glycol 400. The active substance concentra- 

tions of the individual batches ranged between 0.033 and 
0.043 ,ug/ml. 

The compound was given intragastrically by means of a 
stomach tube or was intravenously administered as a single 
dose into a tail vein. 

2.4 Experimental animals and animal maintenance 

Healthy male SPF %‘istar rats (breeder : Ivanovas, KiBlegg/ 
Allgau, Fed. Rep. of German) served as experimental animals. 

Pata on the animals treated orally and intravenously and 
the weights of these animals at the beginning of the study 
are given in Table 2. 

The kinetic studies after oral and intravenous treatment 
were carried out in intraindividual comparison. The rats 

were separated into 2 groups, of which one was used for the 
compound level in blood measurements, while the other one was 
employed for excretion studies. All rats received Octopirox14C 

orally, and 14 days later tiiey received the cornpound 
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intravenously. The study duration after either route of 
administration was 7 days. Between oral and intravenous 
administration there was a ‘I-day period without any treat- 
ment. At the end of the study, i.e. 7 days after intravenous 
injection, radioactive residues were measured in various 
organs and tissues of one experimental group (R43 _ 4S). 
For this examination, the rats were stunned and then 
killed by exsanguination. The animals were dissected 
immediately after killing. 

. . 

Throughout the study the rats were kept individually in 
metabolism cages with a device for separate urine and feces ;--” 
collection. 

Blood samples were withdrawn from the retrobulbar venous 

plexus. 

The rats received the standard feed AltrominR (mfr.: Altrogge, 
Lage/Lippe , Fed. Rep. of Germany) which had been ground for 
this study. Feed and drinking water‘(municipa1 supply mains) 
were provided ad libitum throughout the study. The studies 

were conducted in air-conditioned metabolism rooms with a 
relative humidity of 45 - 55 % and a temperature of 21 z 1’C. 

2.5 Radioactivity measurements 

The radioactivity in blood was measured after dissolving 
0.1 ml blood in 1.5 ml digestin/water (1:4) and decolouring 
with 0.2 ml perhydrol after adding an emulsifying scintilla- 
tor. In urine, the radioactivity was determined by direct 
addition of scintillator. The feces were homogenised, dried 
at room temperature and combusted in a Tri-Carb sample 

oxidiser (model 306, mfr. : Packard Instrument Company), and 

the l4 CO2 developing in this process was absorbed with 

Carbo-SorbR. The skin was dissolved in digestin (mfr.: Merck, 

Darmstadt, Fed, Rep. of Germany), and the remainder 



of the body was dissolved in KOH. 

Depending on size and quantity, the organs and tissues 
were cut or homogenised with twice the amount of water, 
and an aliquot of this homogenate was dissolved in digestin 
at 60 - 70'C. 

All radioactivity measurements were performed by means of 
liquid scintillation, using an external standard device 
which permitted a determination of counting efficiency by 
means of the channel comparison method. In the studies, 

blank values were measured and subtracted from the measured 
values. These blank values were measured in biological 
material (blood, urine, feces) which had been obtained from 
the rats prior to Octopirox- 14 C treatment or from untreated 
animals (organs and tissues). Depending on the amount of 
material available, up to 3 parallel samples were examined. 

A mixture suited for colloid formation and consisting of 
xylol, a polyethoxy ethanol, ethanol, 1.1% PPO and 0.1 % 
dimethyl POPOP served as scintillation liquid. This scin- 

tillator is comparable to Instagel [mfr.: Packard Instrument 
Company, U.S.A.) or Unisolve (mfr.: Kochlight, G-B.). The 
ratio of aqueous samples to scintillation liquid was always 
chosen to the effect thatclear,homogenous measuring samples 
were available. 

2.6 Whole-animal autoradiogranhy 

Immediately after killing with gaseous nitrogen, the rats 
were placed into a metal form, embedded in a 10 % Tylose 
solution (Tylose R , mfr.: Hoechst AG) and by immersion into 
liquid nitroggen with the embedding medium frozen to a solid 
block. The rats thus prepared were stored in a deep- 
freezer at -i!OOC. The ZSum-thick frozen sections, cut with 
a cryomicrotome (type 450 MP, mfr.: PMV, Stockholm) at -2O’C. 



were lyophilised, placed on a highly sensitive x-ray film 
(Ultrofilm, LKB) and developed after a 57-day exposure 

period. 

2.7 Notes on mathematical evaluation 

The half-lives were determined by means of graphical analysis 
(feathering) and theory of adjustment. The main criterion 
for determining the limits of validity of individual phases 

- 2 was the coefficient of determination, r . The concentrations 
given in yg represent the total of original substance and 
all radioactive labelled metabolites. The metabolism was not 
taken into consideration. 

3. Results 

3.1 Dermal anulication 

By wiping the treated site with water-soaked pads, between 
35 and 5i % (>; + s = 43.1 ‘r 7.2 %) of the radioactivity 
administered was removed [Table 1). In the dressing used 
for covering the treated site, between 1.3 and 11.3 % (2 + 
S = 6.1 + 5.1 %) of the radioactive dose was recovered at 
the end of the study. The total Octopirox- 14 C quantity 
recovered from the skin amounted to 49.2 + 3.2 %. 

In 7 days of study, between 0.64 and 2.27 % (x + s = 1.40 + 
0.82 %) of the administered dose was renally excreted, and 
betl::en 0.84 and 5.76 % (2 + s = 3.10 + 2.26 %) was fecall) 
excreted [Tables 1, 3). 

There was obviously a rapid onset of dermal absorption 
because-the largest amounts of renally excreted radioactivity 
were measured in the first two urine fractions (0 - 3 and 
3 - 7 hours after treatment), taking the varyingly long 
collection intervals into consideration. After the first 
day of study almost 1.4 %, i.e. about SO % of the radioactivity 



recovered in urine and feces in 7 days, had been excreted. 

Radioactivity excretion was not fully completed at the end 
of the study, as almost 0.3 % of the radioactive dose was 
renally and fecally excreted on the last day of study. 

From the gradient of the excretion curves, half-lives of 
50 - 173 hours (2 + s = 92 + 55 h) in urine and, from the 
second day of the study onward, of 77 - 173 hours 

+ (X - s = 122 + 43 h) in feces were calculated [Figures 2, 3). 
These half-lives were not the half-lives of active substance 
elimination from the body. The elimination half-lives were 
shorter, as studies after intravenous injection revealed 
(cf. discussion on page 14). 

3.2 Intravenous and oral administration 

3.2.1 Compound levels in blood 
The concentrations measured in blood (ug equivalents of 
Octopirox J are given in Table 4 and illustrated in‘Figure 4. 

After oral administration of 0.24 mg/kg Octopirox- 14 C,compound 
levels in blood were soon measurable 10.004 + O.OOl~g/ml at 
0.25 h after treatment). They slowly increased and reached 
values between 0.006 and O.O14,ug/ml 6 - 8 hours after treat- 
ment. The course of the curve indicates that maxima might 
have been reached later than 8 hours after treatment, but 
most likely they were not higher than the values of 0.009 t 
0.004 ,ug/ml measured 8 hours after treatment. 

After intravenous injection of 0.21 mg/kg Octopirox- 14C 
to the same animals, the blood concentrations 5 minutes 
treatment were only 4.6 z 0.95 % (n = 3) of those which 
would have been expected assuming compound distribution 

after 

only 
in the blood (5.5 % of body weight). The elimination curve 
is obviously the result of the overlapping of different 
processes (Figure 4). 
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Table 5: ---. Kinetic parameters of compound levels in 
blood after oral administration of 0.24 mg/kg 
Octopirox- 14C 

! R 40 R41 
t nla>r /h p*qW~) 8 8 
cma- ysm o.ooG 0.014 
AUC24 h (I11gjml.h) 0.1074 0.1746 

R42 x + s 
I --I 

3 6.33 2 2.9 
0.008 0.009 2 0.004 
0.1216 0.1345 2 0.0354 

Table 6: Kinetic parameters of compound levels in blood 
after intravenous injection of 0.21 mg/kg 
Octopirox- 14C _-.- . 

R40+41 I) yI3 a‘.. yFioB 5/2 

~,"/ml, pm 01). 

a-Phase 0.100 0.N 

f3-Pha5e 0.0063 14.4 
_. 

~%I h F40 F41 R42 

p/d -h 0.2125 0.1611 11 

r2 .R&ge 

(h aft&r treatment' 

0.89 0.25 - 3 
0.98 6 - 24 

1) 
R42 died 2 hours after treatment 
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The curve of compound levels in blood may best be de- 
scribed by two exponential functions: 

'B(t) = 'Bodx e 
-dt - f3t 

In this function, 

‘B (t) = total concentration in blood at time t, 

yBOOL 
and 'BOB = fictive initial concentration in blood 

for thes and G-phase, 

i 
and&and I3 = elimination constants. 

I’ 
‘u 

Based on these functions, the kinetic characteristics 
with half-lives of 41.5 minutes and 14.4 hours, given in 
Table 6, were obtained. The values of oniy 2 rats were 
evaluated because rat No. 42 had died shortly after intra- 
venous injection (too rapid injection?). 

3.2.2 Excretion 

The results are given in Tables 7 and 8;Table 9 gives a 
survey on excretion recovery. 

The rats of both groups excreted radioactivity more with 
feces (56 - 60 %, R43-45; 73-79 %, RsoSs2) than with urine, 
independent of the route of administration. The amount of 
radioactivity recovered in urine after oral treatment was 
less than that recovered after intravenous injection. It 

+ 
amounted to 12 % of the dose administered in one group and 
to about 20 % in the other group + (Table 9). The absorption 
calculated from the.ratio of radioactivity renally excreted 
after oral and intravenous treatment was 68 + 10 % (I~50-52J 
in one group and 93 + 14 % in the other group (R43 - 45)' 

+ including cage washings 
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The renal excretion was .biphasic with half-lives between 
7 and 9 hours and 23 and 36 hours (Table 10, Figures 5, 6). 
These values do not indicate differences within the range 
of variation which result from the route of administration. 

The individual variations in fecal excretion were consider- 
able in some cases. For kinetic evaluation,the mean values 
of one group were therefore used in some cases. The half- 
lives ranged in the same order as in renal excretion 
(Table 10, Figure 7). 

Within the framework of excretion studies it was also 
examined whether radioactivity was eliminated in breath. 
For this examination, the respiratory air of 2 rats which 
were kept in a special metabolism cage, was sucked off 
'through an exhalameter (type FHT 50 B; mfr .: Frieseke & 
Hoepfner, Erlangkn, Fed. Rep. of Germany) and its radio- 
activity content was determined. At a limit of detection 
OfLl % of the dose administered, no radioactivity was 
demonstrable. 

/  ._I 
I  

3.2.3 Examination of distribution and residues 

The distribution of radioactivity was examined autoradio- 
graphically in short intervals after treatment. (: :':, 1.; '; 

After intravenous injection of Octopirox- 14 C, the radioactiv- 
ity was distributed in the entire organism and was con- 
centrated mainly in the excretory organs liver and kidneys 
5 minutes after injection [Figure 8). Remarkable concen- 
trations were also measured in the lungs. One hour after 
intravenous injection, the periphery was virtually free 
from radioactivity, and at this time high radioactivity con- 
centrations were measured in the small and large intestine 

. (Figure 9). Liver and kidneys showed almost the same 
concentrations, but they were markedly lower than those 



measured 5 mi.nutes after injection. One day after intra- .._ _._ I_ - 
venous inj ect.ion, only the intestinal contents showed low 

radioactivity levels, radioactivity was no longer autoradio- 

graphically demonstrable in the -kidneys, and only traces of 
radioactlvity were measurable in the liver (Figure 10). 

Despite a prl-ncipally similar distribution pattern as after 

intravenous injection, after oral treatment the radio- 

activity in liver, kidneys and skeletal muscles was markedly 

lower, which might be due to incomplete absorption (Fagures 
11 - 13). 

The high radioactivity concentrations measured in the 
intestine after intravenous injection indicate , in connec- 
tion with the concentration in the liver, a predominantly 

biliary elimination. 

Specific cumulations in organs and tissues persisting for 

a longer pesiod were not observed in autoradiography. 

Seven days after intravenous injection of Octopirox- 14C , 

the residues in organs and tissues given in Table 11 were 
determined by means of liquid scintillation. The animals 

(RQsW43) had already received a single oral Octopirox-lbC 
dose 21 days prior to this date of examination. 

Ifith the exception of the liver values of 2 rats which 

sho\<ed concentrations of 1 rig/g [l ppb), the values of all 
other organs and tissues examined were below the limit of 

detection of 1 rig/g. 



4. Discuss ion 

After topical application, the mean absorption rate de- 
termined in 7 days o f this study was 4.5 %, with individual 
variations ranging between 1.S am!*%. The slight ab- 
sorption (0.3 5 on day 7) still mea/;urable at the end of 
the study was obviously attribtuable to a reservoir in or 
on the skin, the cause of which might have been the in- 
sufficient removal of the active substance from the skin, 
as only between one third and half of the applied active 
substance was removed with the-water-soaked cotton wool pads 
(Table 1). In another study conducted according to the same .. 
des ign, similar values (37 - 42 %) were measured (Table 12 ). 
Skin and hair of the treated site contained between 36 and 
43 $ of the administered dose. At the end of the study 
(8 hours after treatment), approximately 1.9 B of the dose 

was measured in the body, and slightly less than 0.1 % had 
been excreted in urine and feces, so that an absorption of 
almost 2 5 was calculated for this period (Table 12 ). These 
values are comparable to those measured in the first study. 

It may be assumed that the amount of shampoo washed off 
would have been larger if a larger volume of rinsing -dater, 
as is normally the case in practice, had been used, which 
would have further reduced transdermal substance transport. 

The long half-lives at 100 hours after dermal application 
do not describe the elimination of active substance (and/or 
its radioactive labelled metabolites) from the organism. 
The slow substance transfer from the skin to the systemic 
circulation is to be considered the step determining the 
elimination rate. Therefore the elimination, which was not 
influenced by absorption, was considerably faster, as the 
determination of pharmacokinetic parameters after intra- 
venous injection showed. Half-lives around 8 and 23 hours 
or 35 hours were measured. The values measured after oral 
treatment were similar. 
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The very low concentrations measured at the end of the 
study in organs and tissues examined and which, with the 
exception of liver values (1 ppb) of 2 rats, all were 
lower than 1 ppb, indicate complete elimination. Specific 

accumulations persisiting for a longer period after oral 
and intravenous administration were not observed in auto- 
radiographic studies either. 

The following persons were also engaged in this study: 
Synthesis: Dr Herok, Department of Radiochemistry 
Tests for purity: Dr Liitzsch, Department of Radiochemistry 

Department of Radiochemistry 
of 

HOECHST AG 
Signed: 

Dr Kellner 
Dr Eckert 
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Table 2: Animal Nos. and Weights 

Blood level 

R40 

R41 
R42 

Excretion 

R43 
R44 
R45 

R50 
R51 
R52 
R46 
R47 
R48 
R4& . 

R61 
R62 
R63 

Aatoradiograph) 

R 53 
1 R54 
1 R55 
I R56 
I i157 
I ?58 

- 

dexmal 

(s) 

a9 

. 
250 
300 
350 
250 
300 
300 

270 

'Route 
oral 

(s) 

180 ,,; 
180 
180 

(s) 
180 230 
180 220 
180 230 
209 250 
190 250 
250 250 

250 
250 
250 

, 

ictravenous 

210 
220 
200 

(id 

250 
250 

250 
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Tab le  3 : Excre t ion  in  u r ine  a n d  feces  a fte r  d e r m a l  app l ica t ion  
o f 1 .3  %  O c top i rox-  1 4  C - s h a m p o o  to  rats 

. T ime  

o -3  h  
3 -7  
7 - 2 4  

2 4 - 4 8  
4 8 - 7 2  
7 2 - 9 6  
9 6 - 1 2 0  

1 2 0 - 1 4 4  
1 4 4 - 1 6 8  

o - 1 6 8  h  

P o s e  admin is te red  ( m g  O c top i rox-  1 4 C )  
1 .8 9 3  1  2 .o G S  1  2 .0 1 0  ( 2 .0 1 0  1  1 .9 9 5  

1 1  r )  T M  I2 

%  o f radioact iv i i  

0 .1 1  0 .0 9 8  0 .0 3 4  
0 .0 8 7  0 .1 1  0 .0 4 1  
O..J '4  0 .4 0  0 .0 9 1  
0 .5 9  0 .3 2  0 .1 0  
0 .3 9  0 .2 4  . 0 .1 0  
0 .2 1  0 .2 8  0 .0 8 4  
0 .1 2  0 .1 9  0 .0 5 7  
0 .1 1  0 .1 4  o .o G 9  
0 .1 2  0 .1 6  o .o G 7  

2 .2 7  1 .9 3  0 .6 4  . 

edmin is te red  

0 .0 0 9  O . C G Z  

0 .0 3 2  o .o G S  
0 .1 2  0 .2 9  
0 .1 0  0 .2s  
0 .1 1  0 .2 1  
0 .1 0  0 .1 7  
0 .0 9  0 .1 1  
0 .1 1  0 .11  

0 .0 6  0 .1 1  

0 .7 5  1 .4 0  

T ime  

o - 2 4  h  
2 4 - 4 8  
4 8 - 7 2  
7 2 - N  
9 6 - 1 2 0  

1 2 0 - 1 4 3  
1 4 4 - 1 6 8  

o - 1 6 8  h  

F  E  C .'?  S  
R  4 6  R 4 7  R 4 8  R 4 9  x 

%  o f radioact iv i ty  admin is te red  
2 .0 2  1 .0 4  0 .3 5  0 .3 8  0 .9 5  
1 .7 1  0 .9 1  0 .3 0  0 .5 0  0 .8 6  
0 .7 1  0 .4 1  0 .0 4 9  0.1s 0 .3 4  
0 .3 9  0 .8 4  0 .0 4 9  0 .1 7  0 .3 6  
0 .3 7  0 .2 3  0 .0 3 3  0 .1 6  0 .2 1  
0.2  7  0 .3 3  0 .0 3 3  0 .1 3  0 .2 0  
0 .2 9  0 .2 7  0 .0 3 3  0 .1 2  0 .1 8  

5 .7 6  I 4 .1 3  0 .8 4  3 .1 0  I I I 1 .G 4  I 

--.. -.. .- . . .__ -. 
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Table 4: Compound levels in blood after intravenous and oral administration of 

T- 
t- . 

Octopirox-14C to rats 

Time after 
treatment 

o.oS3 h 
0.25 
0.5 

0.75 
1 
5 
6 
8 

2-I 
32 
4s 
i? 
06 

130 
144 
16s 
168 .oS 

-I- 
t 
I - 

Oral I. Intravenous 

Concentr 
--------- --- 

. 

R40 

O.GO!i 0.003 o.oc5 
@.005 0.003 0.005 

0.005 0.003 0.006 
0.004 0.005 0.00s 
0.004 0.009 0.008 
0.006 0.014 o.oo7 
0.003 o.col 0.001 
0.002’ 0.001 0.001 
0.001 0.001 <O.OOl 
0.001 <O.OOl co. 001 

<o.ool <O.OOl 10.001 
<o.ool <O.OOl 10.001 
<O.OOl <O.OOl <O.OOl 
<o.ool <O.C@l <O.OOl 
<o.ool <O.OOl <O.OOl 

-- -- 

C 

R41 

:4 mg/kg 

R42 

o.co4 
0.004 

0.095 
o.ooG 
0.007 
0.009 
0.002 
0.001 
0.001 

<a.001 
co.001 
<o .ool 
c0.001 
<0.031 
<o .oo? 

..- 

.t ion. (uC,/l~l) c 

S 

0.001 
0.001 

0.002 
0.002 
0.003 
0.004 

CO.COl 

~O.@Ol 

-- 
R 40 

0.176 
0.121 

0.042 
0.031 
0.014 
0.00s 
0.004 
0.002 
0.002 

~0.001 
<O.OOl 
<O.OOl 
<O.OOl 
<O.OOl 
<O.OOl 
<O.OOl 

_- 

0. 

II41 

0.138 
0.095 

0.035 
0.028 
0.009 
0.004 
0.003 
0.001 

<O.OOl’ 
<O.OOl 
<O.OOl 
<o.ool 
<O.OOl 
<O.OOl 
<O.OOl 
<O.OOl 

-.. .- 

The rat died 2 hours after treatment (cf. report) 

.I%, 

: 
r.40-41 

0.157 
0.108 

0.039 
0.030 
0.012 
0.005 
0.004 
O.QO2 
0.002 

-zo.ocl 
co. 001 
<O.OOl 
<o.ool 
10.001 
<O.@Cl 
<O.OOl 

--- 

L 

R42 
il. 

0.203 
0.211 

0.128 
oJl$ 
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Table 7: Excretion ,in urine and feces after oral (0.24 mg/kg) and intravenous ‘1 A 
(0.22 mg/kg administration of Octopjrox-“C to rats 

Cral 
R 43 

.ty administered % of railioactiv _I- 
I : 1 . 

1.90 1.12 1 I 1.36 
2.94 1.92 1.94 
S.05 8.18 8.94 

1.46 
2.27 
8.38 

o-4 h 
4-8 
8-24 

12.87 
2.39 
0.87 
0.39 
0.19 
0.13 
0.07 

11.22 12.24 
3.69 3.35 
3.09 1.50 

0.65 0.68 
0.54 0.49 

0.15 0.33 
0.33 0.25 

12.11 
3.15 
1.82 
0.51 

0.40 

0.42 

0.22 

-- 
o-l d 
l-2 
2-3 
3-4 
4-5 
5-6 
6-l 

16.91 20.27 la.92 1s.70 1.69 -0-7 d 

0.48 
0.33 
0.04 

0.79 
0.73 
0.23 

1.31 
0.51 
0.18 

0.N 

0.52 
0.15 

1. d 
3. d 
7. d 

0.65 1.75 2.00 1.53 o-7 d 

28.60 4.63 16.73 16.65 
20.16 22.09 30.00 24.08 

II. 
5.1s 
0.66 

10.20 
0.61 
0.15 
6.07 -...- _ 

?'.I1 l_- 

'69.87 

3.23 
1.13 

15.12 
0.X 

0.25 

0.21 y-z-- 
41.01 

4 .34 

69.09 
-_--- 

3.37 
o.s3 
0.71 
4.06 

60 .().I -- 

90.96 
---- 

4.35 

0.6G 
3.55 

2.01 
0.36 
1.1G 

!3:77r 

7!).?7 
--- 

-7-2-3 

lo.43 -._- 

o-l d 
o-2 
2-j 
3-4 
4-5 
S-6 
6-7 

-a-T -.- 

?ecover 

6.16 6.13 8.55 6.95 
1.65 1.38 2.00 “1.64 
3.95 6.70 8.28 G.31 

11.1G 14.71 
2.78 2.96 
1.14 1.24 
1.10 0.58 

1.30 0.33 
0.54 0.18 
0.28 0.34 

18.63 
4.27 
1.52 
0.81 
0.54 
0.15 

0.14 
-- 
26.09 

14.9L 
'3.34 

1.30 
’ 0.83 
.0.136 
.,0.30 

0.19 

il.Sl 

0.32 
“0.14 

0.093 

0.55 

36 .to 
lo .os 
,.2.5S 

2.91 
'1.97 
1.61 

'0.52 

56.0-1 

78.10 -- 

18.30 20.14, 

0.41 
0.12 
0.10 

0.33' 
0.14 
0.03 

0.21 
0.16 

0.10 

0.63 0.55 0.47 

33.28 
a.54 
2.49 
5.71 
4.93 
4.23 
1.03 

30.19 46.33 
7.48 14.21 
2.27 2.28 
2.12 0.91 

0.56 0.43 
0.29 0.31 
0.25 0.23 

60.27 -- 

?9.20 

43.16 

6i.SG --- 

64. 

91,zs 
-- 

l- 

-.- 

-- 

. . - 

. ..- 

- 

- 

- 
3 7 - 

4.07 

c 1. d 
*l-i 2. d 

I-- 

A 7. d 
: 
3 o-l d -’ 

O-S h 
s-24 h 

I- 
l-2 d 
2-3 

kcovery 
-_I -___ 13.73 

. . _ _ . 



Table 8 : Excretion in urine and feces after oral (O.-l9 mg/kg) and intravenous 
(0.21 mg/kg administration of Octopirox-14C to rats 

r 
riqe 
ifter 

o-4 h 
4-8 
8-24 

"SO 

i 

Oral Intravenous 
R Sl %2 ,; 'S 

"SO R51 “S2 ii S 

% of radioactivity administered i 

1-2 d 
2-3 
3-4 
4-5 
S-6 
6-7 

o-l d 

1. d 
2. d 
7. d 

o-7 d 

o-l d 
l-i 
;-- 3 
j-4 
4-j 
5-G 
6-7 

-- 
0-7 d 

Recovery 

1.14 1.77 2.51 1.81 2.92 4.29 4.67 3.90 
1.67 1.01 1.35 1.34 0.13 2.94 1.71 I..60 
5.38 4.65 5.33 S.14 7.23 6.44 7.48 1.0s 

1.51 0.72 1.54 1.26 , 3.34 1.94 2.21 2.50 
0.54 0.2 s 0.44 0.41 1.20 0.50 0.03 0.78 
0.29 0.09 0.12 0.17 0.41 0.15 0.29 0.28 
0.13 0.1s 0.063 0.12 0.21 0.10 0.11 0.14 
0.11 0.04 0.032 0.062 *: 0.13 0.07 0.01 0.09 
0.11 <o.ol 0.052 0.054 . 0.03 

11.50 lo.36 . 1.48 15.58 16.42 17.23 16.41 

1.27 0.36 0.46 0.59 0.23 0.43 
0.17 0.22 0.22 0.14 o.oc 0.14 
0.047 0.63 ’ 0.03 0.01 

1.22 1.05 1.43 1.24 . 0.72 0.73 0.29 0.58 

44.36 SS.33 56.31 62.63 65.97 68.71 69.87 68.18 
3.65 1.30 3.69 2.89 9.97 7.26 5.37 7.7c 
1.21 0.46 11.0s 4.26 1.44 2.31 1.49 1.75 
7.01 0.2: 0.1s 2.67 : 0.30 cr.85 0.47 o.st 
0.19 0.0s: 0.054 0.11 0.19 0.39 0.26 0.26 

. 

0.83 

0.9 

1.30 

I 

N 
P 



Table 9: Excretion in urine and feces after oral and intravenous administration of 

Octopirox-14C to rats 

Oral 

R43-45 

I Intravenous 

R50-52 

Oral . ntravenous 

% of radioactivity administered 

IJr ine 18.70 + 1.70 21.51 t 4.07 

Feces 59.73 2 12.52 56.04 2 11.37 
Washing’) 1.53 0.55 

‘Tiecove;y 79.97 2 lo.42 78.10 ,+ 13.73 

Dose (q/kg) 0.24 0.22 

10.56 _+ 1.48 
72.68 2 15.12 

1.24 

84.28 + 14.02 

0.19 

16.41 t 0.83 ’ 
78.69 + 0.98 

1 95.68 _+,,l.So 

1) Cage washing 
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Table 10: Ilalf-lives of renal and fecal excretion of radioactivity after oral and 
intravenous administration of Octopirox- 

14 C to rats 

Q2 Ch) 
- Phase II 
&ge (h after adm. 
t1,2 (h) 
- Phase III 
Range (h after adm. 

Rar,ge (11 after adm. 

Range (h after adm. 

! - -- 
I 
> 
> I 
1 
1 > - 

it43-45 %CI-52 

Oral I Intravenous Oral I Intravenous 

6.9 t 0.6 
0 - 48 

35.5 + 7.3 
4 8 - 168 

II J? 

8.1 2 0.8 
0 - 48 

34.6 + 11.1 
48' - 168 

FECES 

b7.7 * 
4 - 48 

f-vg.9 

o - 48 

NE 

8.5 2 2.6 
0 - 48 

31.3 2, 8.9 
48 - 168 

I 

1) WV 
'(48-168) 

f-e 5.1 
0 -'4a 

1) 

7.8 f 0.6 
0 - 48 

22.5 2 .3.8 
48 - 168 

6.2 + 1.0 
0 - 48 

20.8 + 4.7 

4s L 168 

1) Not determ inable 
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Table 11: Distribution of radioactivity in organs 7 
days after intravenous injection of 0.22 mg/kg 
Octopirox- 14 C to rats 

, 

Spleen 
Adrenals 
Kidneys 
Gor,ads 
Liver 
Heart 
Lungs 
Skeletal muscles 
Retroperitoneal fat 
Brain, 
Bone zarrow 
Eyes 
Blcod 
Subcutaneous fat 

R43 R44 I I R.l 5 
Concectration @g/g) 

<o.ool 
1~ 

<o.ool <o.ool 

1 
m43;45) cc. 001 

<o.ool 
<o.ool 
<o.ool 
<o.ool 
<o.ool 
<o.ool 
<O.OOl 
<o.ool 
q.001 
co.001 
<o.ool 
<o.ool 



Table 12: Recovery after dermal application of 1.24 % Octopirox- 14 C shampoo 

Octopirox- 14 C available for 
this study 
5”) 6 
Amount applied 
‘I”’ 6 
Amount wiped off’ 
‘I”’ !2 
( % 1 2, 
Treated site. (skin + hair) 
P Sl 
(0) 

Excretion (%) 
Urine 
Feces 
Washing3) 
-Remainder of body 

Recovery (PO) 

‘R61 ‘62 R63 

2422.56 2472.00 2422.56 

2302.86 2360.09 2325.19 

894.10 994.20 854.58 
38.8 42.1 36.8 

825.30 910.80 1141.31 . , 
35.8 . 38.6 49.1 

0.0419 0.062 0.1553 
0.0014 0.002 0.0073 
0.0019 0.0047 0.0043 
1.26 2.19 2.12 

75.91 82.96’ 88.19 

I 

N  
ln 

I 

1) corresponds to dose administered 
2)% of dose administered 
71 r:jffp hrn~.~li nrr 
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Figure la: Thin-layer radiochromatogram 
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10 

50 

(501 

lI46-40 

. 
37 24 48 72 Zmeih) 120 144 E-9 

Figure 2: Renal excretion after dermal application of 
1.3 % Octopirox- 14 C shampoo to rats 
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I 03 1 
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Figure 3: Fecal excretion after dermal application 
of 1.3 % Octopirox-I4 C shampoo to rats 
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l R 40,41 iv. 

o R 40’42 P.O. 

time(hj* 

Figure 4: Compound levels in blood after intravenous 
(0.21 mg/kg) and oral (0.24 mg/kg) ad- 

ministration of Octopirox- 14 C to rats 
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035 
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l R 43-45 p.o. - 

* R 43-45 iv. ---- 

Time (d after adm.) 

Figure 5: Renal excretion after intravenous (0.22 mg/kgl 

and oral (0.24 mg/kg) administration of 
Octopiros -14C to rats 
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R50-52 

I  

I i 402 1 \ . 

I 0.01.I I I 
2 3 4 5 6 7 

Time (d after adm.) 

Figure 6: Renal excretion after intravenous (0.21 mg/kg) 
and oral (0.19 mg/kg) administration of 
Octopirox- 14 to rats 
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l R  50-52 p.0. - 

A R 50-52 iv. ----- 

11.9 iv.=6,2+19 h 

0,05- 

/ 
0,02 1 
OD-l :L-? I~ 

2 3-4 5 6 

Time (d after adm.) 

Figure 7: Fecal excretion after intravenous (0.21 mg/kg 

and oral (0.19 mg/kg) administration of 
Octopirox- 

14 C to rats 



Hoechst 
Abteilung: RADIOCHEMSCHES LABORATORILIM 
VfJl-ffiSSer: Dr. Kellner, Dr. Eckert 

Datum: 27. Nov. 1980 
Befj*t+&.: ol-L42-0325-80 
setts: 34 

Dr.Kn/Tr 194-202 

kidney stomach lung 

- 
I iver heart muscle 

skeletal musculature 

liver 

artefact kidney 

brain 
L -I 

liver saltvary gland 

i ” -: 

Fig. 8: Autoradiograms of sections of different body planes 
of a rat (Rg3) 5 min after intravenous administration of 0.2 mg 
Octopirox- 14C per kg body weight 
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Hoechst .- 35 - 

RADIoCHmIsCHEsLABoRATmIm! 
Dr. Kellner, Dr. Eckert 

Datum: 27. Nov. 1980 
ol-L42-0325-80 

Bencht-Nr.: = = 

kidney stomach 

liver 

small intestine stomach 

large intestine her 

kidney 

Intestine liver mucosa of the tongue 

&n/Tr 194-202 

Fig. 9: Autoradiograms of sections of different body planes of 
a rat CR541 1 h after intravenous administration of 0.2 mg 

Octopirox- 14C per kg body weight 



Hoechst - 36 - 

AbleilunQ: RADIOCHINISCFES LABORATOF?IUF! 
VdSSWr: Dr. Kellner, Dr. Eckert 

small intestlne 

large intestine 
.- 

large intestine 

large Intestine 

Fig. lo: &toradiopams of sections of different body Planes of 
a rat (Rs5) 24 h after intravenous administration of 0.2 mg 
Octopirox-l4 C per kg body weight 
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Abteilung: 

verfasser: 
RADIOCHEMISCHES LABORATORIUM 
Dr. Kellner, Dr. Eckert 

Datum: 27. Nov. 1980 
ol-L42-0325-80 Bsncht-Nr.: AL) 

Sel1.s~ 

stomach 

rntestlne liier 

small rntestme stomach 

large intest me liver 

intestine I iver 

mucosa of the tongue 

kl,Tr 194-202 

Fig. 11: Autoradiograms of sections of different body planes 
of a rat (R56) 1 h after oral administration of 
0.2 mg Octopirox-14 C per kg body weight 



L Hoechst .,_ 
MldUng: RAD10CHEEIsCHEsLAB0RAToRxlM 
VBTISSWC Dr. Kellner, Dr. Eckert 

kidney stomach 

7. 
caecum liver 

large mtestine stomach 

small intestine liver 

stomach 

.-_ . 
i. _._ ,:I: 

. ‘_ 
~” .-. 

’ f ‘. J 
intestine liver / .;: 

IWCOS~ of the tongue _ 

Fig. 12: Autoradiograms of sections of different body planes 
of a rat (R57) 4 h after oral administration of 0.2 mg 
Cctopirox- 14C per kg body weight 



/- Hoechst 39 - 

Abteilung: 

Verlarrer: 

RADIOCHD!ISCHES LAESOFA'RXIUP 
Dr. Kellner, Dr. Eckert 

27. Nov. 1980 
Datum: ol-LdZ-0325-80 
Bencht-Nr.: 39 
Ssits: Dr.Kn/Tr 194-202 

caecum liver 

small Intestine oesophagus 

mucoaa of the tongue 

intestines liver 

mucosa of the tongue 

Fig. 13: Autoradiograms of sections of different body planes 
of a rat (R 8) 24 hrs after oral administration of 0.2 mg 
Octopirox-l' C per kg body weight 


